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Objectives: The purpose of this study was to determine whether performance on a simulator model of carotid artery
stenting correlates with previous endovascular experience and to assess the effects of repetition and training.
Methods: Participants were stratified to untrained and advanced skill groups on the basis of number of endovascular
procedures previously performed. Baseline performance was assessed by means of a pretest, and participants were
randomized to practice and no-practice groups. Practice consisted of a 30-minute to 60-minute proctored session before
taking a final test; those in the no-practice group proceeded directly to the final test without this session. Primary
outcomes were completion of a standardized protocol and the length of time needed to complete all steps.
Results: Twenty-nine subjects (16 untrained, 13 advanced) participated fully in the study. Ninety-two percent of
participants in the advanced group successfully completed the pretest, versus 63% in the untrained group (P .09); mean
time to successful completion was 29.9  4.8 (mean  SD) versus 48.0  9.9 minutes, respectively (P < .001). Subjects
who received no practice did not significantly improve their completion times between pretest and final test, whereas those
who received practice did (novice, 47.9  7.0 minutes vs 24.5  2.9 minutes, P < .001; advanced, 29.6  3.1 minutes
vs 20.2  4.1 minutes, P < .001). The group without previous training had significantly more time improvement from
training than did the advanced group. Exit survey results showed that those who had the opportunity to practice more
commonly believed that the simulator increased their endovascular skills and interest in vascular surgery (both P < .01
vs untrained group).
Conclusions: Performance on the carotid stenting simulator correlated with previous endovascular experience. Although
both novice and advanced groups improved their time after a 30-minute to 60-minute proctored training session,
improvement in the novice group was greater than that in the advanced group, which suggests that novices may benefit
disproportionately from this type of training. (J Vasc Surg 2004;40:1118-25.)In the past decade carotid artery stenting (CAS) has
emerged as a potential alternative to carotid endarterec-
tomy as treatment of significant carotid stenosis. Clinical
trials are in progress to evaluate the procedure and gain
device approval from the US Food and Drug Administra-
tion. Based on the early results of these studies, it is possible
that the practice of CAS will gain widespread acceptance,
which has led to the question of how to train and credential
physicians to perform the procedure.
In approximately the same time frame that CAS has
evolved, the technology of surgical simulation has dramat-
ically improved. While most first-generation surgical simu-
lators were applied to laparoscopic and endoscopic training,
advances in microprocessor technology, software engineer-
ing, and mathematical modeling have led to development
of functional endovascular simulators. The present study
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1118was designed to investigate the utility and validity of one
such simulator in assessment and teaching of endovascular
skills using CAS as a model.
METHODS
Endovascular simulator. The Vascular Intervention
System Training simulator (VIST; Mentice AB) is a device
consisting of a personal computer–based software interface
(Procedicus; Mentice AB) coupled to a mechanical device
(haptics unit) that allows the user to insert and manipulate
catheters, wires, stents, balloons, and an embolic protection
device
(Fig 1, A). The device has the notable ability to provide
tactile feedback (eg, resistance when a stiff guide wire is
passed around a curve or through a lesion) along with the
simulated visual images. Femoral access is simulated, real
instruments (wires, catheters, embolic protection device
[AngioGuard; Cordis Corp) are used, and separate control-
lers for simulated stent deployment, balloon inflation, and
contrast material injection are provided. Fluoroscopic im-
aging is simulated and activated with a foot pedal; calcu-
lated flow dynamics enable simulation of contrast angiog-
raphy. User interface functions include table movement,
fluoroscopic C-arm positioning, catheter and wire selec-
tion, cine-loop recording, roadmapping, and a measuring
tool. The anatomic model is a 3-dimensional graphic re-
construction created by loading actual patient data (com-
on. C
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abling patient-specific simulation to be performed. The
software uses this reconstruction to define the physical
boundaries of the vascular tree. Specific lesions such as
stenoses may be added to the model afterward. Thus 1
reconstruction of the aortic arch and major branch vessels
can be used to create several different lesions in various
locations. A CT scan may be sent to the company (Mentice
AB) in digital format (CD-ROM) for uploading onto the
simulator. This process may ultimately use a high-speed
internet connection to transfer CT scans to the company.
The turnaround time for uploading a newCT scan can be as
little as 48 hours.
CAS model. The model used in this study was a
Fig 1. A, Vascular Intervention System Training simul
right internal carotid artery stenosis circled for clarificatistandardized CAS procedure with embolic protection, andwas derived from a patient with a moderately difficult (type
II) arch and proximal right internal carotid lesion (Fig 1,
B). The procedure was standardized as an 8-step method
(Table I). Before testing, every participant was given a
standardized brief introduction to the simulator and the
CAS procedure. The objective was defined as placing a
stent to correct stenosis. Participants were all given the
same lesion and anatomy, and the 8-step method, rules for
completion, role of the proctor, various components and
basic operation of the simulator, and grading system were
all explained.
Study design. Participants with various levels of train-
ing and professional backgrounds were initially enrolled in
the study. Each completed a questionnaire asking for name,
B, Simulated aortic arch angiogram screen capture with
, Closeup of circled lesion.ator.age, gender, occupation, number of endovascular proce-
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with simulators. They were then divided into 2 groups on
the basis of endovascular experience. The untrained group
consisted of those who had performed or assisted in 50 or
fewer endovascular procedures, whereas the advanced
group had performed or assisted in more than 50 endovas-
cular procedures. Exact numbers of procedures performed
were not obtained; however, the least experienced in the
advanced group had performed approximately 300 proce-
dures, of which 100 were therapeutic and 14 were carotid
stent placement.
After pretesting, participants were randomized to ei-
ther practice or no-practice arms. Participants randomized
to practice underwent 30 to 60 minutes of supervised
practice, formally repeating the 8 steps or experimenting
with the simulator, whereas those in the no-practice arm
had no interim exposure to the simulator. Finally, all par-
ticipants underwent a final test (Fig 2).
There were 2 proctors for this study, and to ensure
consistency of information transmission a set of standard
rules (Table II) was created. Participants could ask ques-
tions of the proctor, but answers were only given in com-
pliance with predefined guidelines, which in general al-
lowed assistance with the mechanical functions of the
simulator but not with the endovascular procedure itself.
Testing consisted of a graded session lasting no more than
60 minutes, during which the examinee attempted to per-
form all 8 steps unaided. Proctors were also present for the
practice sessions, primarily to prevent technical malfunc-
tion. The proctoring rules (Table II) applied to practice
sessions as well. In essence, this session was a chance to
practice freely on the simulator, with minimal constraints
(no required algorithm or grading).
Outcome variables. The simulator generated a report
for each session, recording several general measurements
such as total time, total contrast material used, total fluo-
roscopy time, and number of tool insertions. The report
also contained stent-specific data such as placement accu-
racy, post-dilation stenosis, percent of lesion covered with
stent, and stent-vessel ratio. Finally, the occurrence of
spasm, dissection, and perforation was also reported. Par-
Table I. Steps defined for simulated carotid stent
procedure
1. Advance diagnostic catheter (5F) over wire to obtain an arch
aortogram.
2. Gain access to right common carotid artery with a diagnostic
catheter (5F), then advance a .035-inch wire into right
external carotid artery.
3. Exchange diagnostic catheter to guide catheter (7F-8F).
4. Advance and deploy the EPD into distal right internal carotid
artery.
5. Deploy stent, and balloon stent in right internal carotid artery.
6. Capture and remove EPD with EPD recovery sheath.
7. Obtain final selective carotid angiogram.
8. Remove all tools, leave femoral sheath.
EPD, Embolic protection device.ticipants were considered to have passed if all 8 steps weresuccessfully completed within the 60-minute time limit and
the stent was placed in the appropriate location. A fail grade
was assigned if the time exceeded 60 minutes, the user quit
voluntarily, not all 8 steps were completed, or the stent
location was not appropriate (judged subjectively by the
Fig 2. Study design. Numbers in brackets represent amount of
endovascular experience required for inclusion in each group.
Numbers in parentheses for each subgroup represent participants
who had completion times for both pretest and final test, and thus
could be used in the time analyses.
Table II. Proctor guidelines
Actions permitted
Identify tools
Demonstrate embolism protector device use
Demonstrate insufflator use
Demonstrate stent deployment device use
Demonstrate contrast material injection
Indicate completion of a step
Answer questions regarding user interface
Preempt and recover from hardware or software errors
Reset procedure in event of a crash within 15 minutes of
beginning
Terminate session on completion or reaching time limit
Actions not permitted
Handle tools while inserted
Assist with exchanges
Operate mouse, except on exit
Suggest actions that aid in progress
Demonstrate anatomy
Suggest table or C-arm positioning
Suggest angiography or road-mapping
Suggest tool selection
Provide feedback on the procedure, except pass or fail gradeproctor at the end of the session by visual inspection).
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occurred 30 minutes or more into the procedure. It was
decided that after 30 minutes the participant in this situa-
tion had too much simulator exposure to start over from
the beginning and that this exposure might affect subse-
quent performance. Finally, participants were asked to
complete an exit survey consisting of several questions
regarding endovascular experience, opinions about the
simulator, and experience with computers and video
games.
Statistical analysis. Continuous data were repre-
sented as mean SD, and were analyzed with unpaired and
paired (pretest vs final test) t tests (assuming unequal
variances; Bonferroni corrections for multiple compari-
sons), and categorical variables were expressed as percent-
age and analyzed with the Fisher exact test for small sample
sizes (parametric data) or the Kruskal-Wallis test (nonpara-
metric data). Statistical analysis was performed with the
MINITAB Release 14 statistical software program.
RESULTS
Participants. Although 41 participants were initially
enrolled in the study, only 29 performed or attempted to
perform both the pretest and final test, and were thus
analyzed. There were 16 participants in the untrained
group and 13 participants in the advanced group. Age and
professional backgrounds were different across both
groups, with those in the advanced group significantly
older (Table III). Those who did not complete the study
either chose not to continue or were disqualified. Disqual-
ification occurred once in the advanced group and twice in
the untrained group, accounting for 25% (3 of 12) of the
total drop-outs, 25% (2 of 8) in the untrained group, and
25% (1 of 4) in the advanced group.
Initial performance vs previous experience. Only 10
of 16 untrained participants (62.5%) were able to pass the
pretest, compared with 12 of 13 advanced participants
(92.3%; P  .09). Of those who completed the test, the
untrained required 48.0  9.9 (mean  SD) minutes,
whereas those in the advanced group required only 29.9
4.8 minutes (P  .001).
Repetition and practice vs performance. Subjects in
both skill level groups who went directly from pretest to
Table III. Age and background by experience level
Untrained
No. of endovascular procedures 50
Carotid stenting experience 0 participan
Age (y) (mean  SD) 30.0  4.0
Background 11 residents
5 medical
GS, General surgery; DR, diagnostic radiology; VS, vascular surgery; IR,
cardiology.
*P  .001, advanced vs untrained groups.final test (no-practice group) did not demonstrate a signif-icant time difference after a single repetition (Fig 3, left-
most bars). In contrast, practice (30-60 minutes of super-
vised simulator time) resulted in significant improvement in
the time to successful completion in both untrained and
advanced groups (P  .001 pretest vs final test; Fig 3,
right-most bars). Both percentage (47.8%  10.5% vs
31.0% 16.5%; P .06) and absolute (23.4 8.8minutes
vs 9.4  5.6 minutes; P  .02) time improvements were
greater in the untrained with practice than advanced par-
ticipants with practice.
Nonsignificant variables. Analysis of secondary sim-
ulatormeasures (total contrast used, total fluoroscopy time,
number of tool insertions, placement accuracy, post-dila-
tion stenosis, percent lesion covered with stent, stent-vessel
ratio, spasm, dissection, perforation) did not show any
significant differences between untrained and advanced
groups.
Exit survey. Although numerous questions were
asked that provided no useful data, 2 interesting results
were found. First, those who had the chance to practice
believed that the simulator increased their endovascular
skills more than those who had no practice session (P 
.01). Second, those who had the chance to practice re-
ported an increased interest in vascular surgery as compared
with the group with no practice (P  .01). The simulator
was rated as realistic by 75% (6 of 8) of the advanced group
who responded to the survey. The 2 advanced participants
who did not find the simulator realistic cited poor haptics
(touch-feedback) and unrealistic catheter behavior as rea-
sons for their rating.
DISCUSSION
Based on promising results of recent clinical trials of
CAS with distal protection for the treatment of carotid
artery disease in patients deemed at high risk for carotid
endarterectomy, the Food and Drug Administration is
expected to approve the sale of devices for this indica-
tion.1-3 With approval, it is anticipated that physicians with
various subspecialty backgrounds and wide-ranging levels
of experience in performing endovascular procedures will
want to perform CAS. Even among physicians with endo-
vascular experience, CAS requires knowledge of anatomy,
techniques, and possible complication scenarios that are
p (N  16) Advanced group (N  13)
50
4 participants
40.8  7.7*
9; DR, 2)
ents
9 attending physicians
(VS, 3; IR, 3; NR, 2; IC, 1)
3 fellows (IR, 2; NR, 1)
1 IR technician
entional radiology; NR, interventional neuroradiology; IC, interventionalgrou
ts
(GS,
stud
intervunique to the procedure. The issue of how best to train
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fully once the devices become available is therefore of great
interest.
It is essential to recognize that data demonstrating the
safety and efficacy of CAS come from multicenter clinical
trials in which the investigators, before being permitted to
participate in the trial, were required to have performed a
threshold number of CAS procedures with a low procedure
complication rate. The beneficial results of stenting dem-
onstrated in these trials therefore are predicated on the
caveat that such procedures are performed by operators
already skilled and experienced in CAS. For example, the
Carotid Revascularization Endarterectomy Versus Stent
Trial investigators are required to have completed up to 20
successful CAS cases, and for Carotid Revascularization
with Endarterectomy or Stenting Systems the equivalent
requirement is more than 50 successful cases.4
Early experience with CAS, not surprisingly, demon-
strated that a learning curve exists. Procedures performed
by a new operator early in the course of training are more
likely to be associated with complications than are proce-
dures performed by the same operator after more experi-
ence has been accrued,5-7 as has been shown for directional
coronary atherectomy8 and endoluminal graft placement
for treatment of abdominal aortic aneurym.9 This observa-
tion alone emphasizes the need for adequate training of
operators before they perform CAS.
Training of new operators will likely best be achieved
Fig 3. Completion times for pretest and final tests in bo
and practice plus repetition (trained). *P .001 vs novice
bars represent standard deviation.through a combination of both didactic and patient-basedteaching by an experienced proctor. Incorporation of a
computer-based simulation model, as demonstrated in the
present study, has the potential to assist in the training
process. Simulation enables users to repetitively rehearse, in
a hands-on manner and without risk to a patient, both the
cognitive and technical skills necessary to perform proce-
dures, while also providing immediate feedback.10 In this
regard, computerized simulation may be helpful in bridg-
ing the gap between didactic and patient-based learning for
new operators.
Virtual reality simulation, the use of a human-computer
interface to immerse a user in an artificial environment and
allow real-time sensory interaction,11 has been proposed as
ameans of assessment and training inmedicine and surgery.
The first medical simulators were developed 15 years ago,
and Satava and co-workers10,12 have continuously encour-
aged their use to improve surgical skill education. Haluck
and Krummel13 described the unique difficulties of learn-
ing in the operating room, and suggest that practice in a
stress-optimized simulated environment would not only
improve learning in this setting but also enhance subse-
quent skill acquisition in the operating room through bet-
ter preparation. Simulators have been developed for various
procedures, including endoscopic sinus surgery, arthros-
copy, and laparoscopy.10,14 Recent research has demon-
strated the ability of a virtual reality simulator to teach
laparoscopic psychomotor skills. Seymour et al14 and
Grantcharov et al15 have used randomized, double-blinded
vanced and novice groups after 1 repetition (untrained)
ed pretest; #P .001 vs advanced-trained pretest. Errorth ad
-traintrials to demonstrate improved performance of gallbladder
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tectomy after training on the Minimally Invasive Surgical
Trainer virtual reality laparoscopic simulator (MIST; Men-
tice AB). Those who received this additional virtual reality
training performed the actual procedure in the operating
room in significantly less time and with fewer errors.
A simulator must meet certain criteria to be validated as
an effective assessment and training tool. Face validity is a
subjective rating, and reflects the degree to which a simu-
lator portrays and recreates the clinical procedure. This was
observed in this study by conducting exit surveys asking
experts for their opinion on the realism of the simulator. In
contrast, construct validity, the ability to discriminate be-
tween untrained and advanced operators on the basis of
their simulator performance level, is more objective. This
was observed by analyzing the pretest results for differences
in outcome measures. Instructional effectiveness and con-
current validity demonstrate that a trainee’s simulator per-
formance improves with use and that skills taught on the
simulator correlate with improved clinical performance,
respectively. This was demonstrated by showing changes in
performance outcomes as they related to practice on the
simulator.16
Our results demonstrate that performance as measured
by successful completion and procedure times on the VIST
simulator correlate with previous endovascular experience,
supporting the construct validity of this device. Face valid-
ity is also supported in that 6 of the 8 advanced participants
rated this simulator as realistic. Practice, albeit relatively
passive, resulted in significant time improvement regardless
of skill level, and this improvement was seen to a greater
extent in the untrained group. It should be noted that
advanced participants did benefit from practice. Although
the percentage time improvement was less than in the
untrained group, this may be explained in that the ad-
vanced group was deriving a different type of benefit than
the untrained group was. In other words, the relationship
of time improvement to learning may not be linear. Con-
tinued improvement may in fact become more difficult as
completion times get lower. Other outcomes such as total
fluoroscopy time, total contrast material used, and number
of tool insertions did not significantly differ between
groups, which might have resulted from an inadequate
number of participants. Nonsignificant differences in the
occurrences of spasm, dissection, or perforation may have
been due to inadequacy of the simulator’s ability to identify
such events.
The strengths of this study lie in standardization of the
CAS procedure, the defined role of the proctor, and the
diversity of the participants. The strengths of the simulator
in general include the ability to input patient-derived anat-
omy, which would allow for patient-specific rehearsal; to
use actual catheterization tools; and to recreate fluoros-
copy, fluid flow, and tactile feedback. Patient-derived anat-
omy is especially interesting, because this would allow for
practicing a carotid stent on a specific patient before per-
forming the actual procedure. Tortuosity is modeled di-
rectly from the CT reconstruction. Luminal lesions ofvarying diameters and lengths can be added to the recon-
struction post hoc by the manufacturer (Mentice AB).
Although 41 participants were initially enrolled, only
29 completed the protocol, thus decreasing statistical
power. Also, by design, only 1 practice session was given,
and the practice was fairly informal. Despite the effort to
standardize the role of the proctor, there was still the
potential for subjective interpretation of step completion
during the tests. Another limitation of the study was the
inability to distinguish true novices (those with absolutely
no experience) from novices with moderate experience. In
addition, there were the limitations of the simulator itself.
On several occasions mechanical or software malfunctions
resulted in having to restart a test or disqualify a participant.
Whether restarting a test affected the performance of any
participants or whether these malfunctions influenced their
impression of the simulator is unknown. Several compo-
nents of CAS were not part of the simulator, including
cerebral angiography, arterial access, and various physio-
logic responses. Furthermore, the ability of the simulator to
enable detection of complications was not demonstrated,
although this study was not specifically designed to show
this. Thus the simulator in its present state is still substan-
tially limited it its ability to recreate reality with respect to
carotid stenting. These limitations must be taken into
consideration when assessing the value of practicing on the
simulator. The simulator used in this study is an early
generation product, and future versions are currently in
development.
Two items from the exit survey were especially interest-
ing. Participants who had the practice session were more
likely to state that the simulator had improved their endo-
vascular skills and increased their interest in vascular sur-
gery, as compared with those who did not have the oppor-
tunity to practice.
CONCLUSIONS
This study suggests that the VIST simulator has the
potential for an adjunctive role in CAS training and creden-
tialing programs, inasmuch as it seems to have both con-
struct and face validity when compared with clinical expe-
rience. Initial performance correlates with previous
endovascular experience, and repetition improves perfor-
mance, although practice benefited the untrained group to
a disproportionately greater extent than advanced partici-
pants. There are limitations of the simulator in its ability to
fully mimic reality and its overall performance reliability. It
is hoped that future iterations of the simulator will correct
many of these limitations. The next steps will be to deter-
mine what training and howmuch training are optimal, and
how it should be altered according to the skill set of the
trainee. In addition, the effects of patient-specific simula-
tion before performance of actual cases versus training in
general will be important to study.
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Dr John Blebea (Philadelphia, Pa). I have a couple of ques-
tions and several comments.
First, why is it that almost a third of your participants did not
complete the testing? Of most interest, the majority of the subjects
who did not take the second test, 83% of them, were those who
were randomized not to have additional training. I would have
expected the dropout rate to have been similar between the 2
groups, or possibly higher in the group undergoing additional
training, because of the longer time commitment required. There-
fore, with only 29 total subjects divided into 4 groups, the results
may have been easily skewed by selection bias. Were the initial
testing results different between the groups that dropped out and
those that went on to complete the second test?
Second, it’s surprising that the only differences seen between
the novice and the experienced groups were the initial success rate
and the total time required to complete the stenting procedure,
both very crude measurements that could easily be recorded with-
out the simulator’s computer prowess. You report that there were
no differences at all between the more detailed measurements that
were provided by the simulator, such as contrast volume, fluoros-
copy time, stent placement accuracy, and several others. I would
have expected these variables to be better discriminants between a
novice and an experienced subject as well as in measuring the
benefits of instructional training that you provided. Why did you
fail to notice any changes in these more subtle variables?
Finally, although a major finding in this study was that both
novices and experienced interventionalists decreased the time
needed to perform carotid stenting in the simulator after training,
there were no statistical differences between the 2 groups for the
novices and the experienced groups. Indeed, there were no statis-
tically different times between the second attempt of the experi-
enced group without training and those with training. Similarly,
afterward, the pass rate for the novices presumably was 100%, as
well as for the experienced group. These minimal differences
suggest that the training may reflect more familiarity with the
simulator itself rather than substantive learning in doing the pro-
cedure.
In conclusion, having used the simulator, I believe that it’s agoing trough the steps of a procedure before doing it in the
operating room. I would hope that simulators will become a
standard part of our curriculum in the near future. However, this
first-generation endovascular simulator appears too limited in both
its technical and evaluative capabilities to justify its cost of more
than $250,000. DrHsu, would you have paid this muchmoney for
the simulator if it had not been donated to the University of
Rochester?
Dr Jeffrey H. Hsu. In answer to your first question, I’ll try to
rephrase if I can. Why did so many participants drop out of this
study? Well, I think this is going to be purely conjecture on my
part. We had a recent loss of faculty at the University of Rochester,
and other reasons may include that the people who did come back
were more often those who either knewme personally or had some
vested interest in doing the simulation study, but I don’t know
what that would be. But I absolutely agree, I think that in any kind
of study like this there’s always going to be some selection bias.
I think you noted that more of the people who did not
complete the study were from the nontraining group, and you
were wondering why that would be. I have no good answer for
that. I think that’s just the way the numbers fell.
And the second question, why did the final times differ or were
not significantly different between the trained and the untrained? I
suspect that a lot of the learning had to do with just the simulator
itself, and that it was a surprising finding to me, as well, that the
final times were not statistically different after training between the
novice group and the training group. However, as I mentioned,
there was a greater magnitude in the improvement of time between
the novice group and the training group. And the fact that their
final times eventually evened out and there was no difference after
just 1 training session, I think that was just a finding of our study,
and I can’t really explain why that would be either.
The third question was, would I pay $250,000 for the ma-
chine. And my answer to that is going to be maybe. I really think it
depends on what you’re trying to do with it and what kind of
center you are. The cost is prohibitive; I understand that. I don’t
understand much about hospital finances, but I understand that
$250,000 is a lot of money. But at the same time, I think that this
technology does have benefit in training, and that like any new
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to be the ones who are going to pay the extra dollars. And I think
eventually, as simulation moves forward in surgical training and
becomesmore accepted, the price probably will come down. Somy
answer is not going to be a categorical no. I do think that there are
some centers out there that will purchase these machines, and for
good reason.
Dr Robert W. Hobson II (Newark, NJ). I think the reason
many of us believe the simulators have a lot of potential is that they
may reduce the learning curve. And if they can, I think that will be
important. For example, in the CREST centers the time to acquire
experience with 20 to 30 cases has been in the range of as short as
6 months, but in some instances as long as 18 months. The
questions I have for you relate to that learning curve. Howmany of
your advanced interventionalists are now doing clinical carotidcredentialing committee of your hospital, since you have owner-
ship of the simulator, to in fact build simulation into your creden-
tialing process?
Dr Hsu. In answer to your first question, not all of those
people in the advanced group are active in doing carotid stenting.
I would say maybe a total of 3 of that entire group are actively
doing carotid stenting.
In answer to your second question, no we have not had
formal discussions with the credentialing committee. However,
I will say this. When I initially advertised this study to the
medical community, it was a mass e-mail to everyone. I really
didn’t get that great a turnout. I remember that at the first
orientation session I had there were maybe 3 or 4 people. One
of them was our director of credentialing. He was very inter-
ested. He never completed the study, but he wanted to comeartery stenting? Have you actually initiated discussions with the find out what was going on.
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